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Abstract

Background: Beginning in 2012, Lean was introduced to improve health care quality and promote patient-
centredness throughout the province of Saskatchewan, Canada with the aim of producing coordinated, system-
wide change. Significant investments have been made in training and implementation, although limited evaluation
of the outcomes have been reported. In order to better understand the complex influences that make innovations
such as Lean “workable” in practice, Normalization Process Theory guided this study. The objectives of the study
were to: a) evaluate the implementation processes associated with Lean implementation in the Saskatchewan
health care system from the perspectives of health care professionals; and b) identify demographic, training and
role variables associated with normalization of Lean.

Methods: Licensed health care professionals were invited through their professional associations to complete a
cross-sectional, modified, online version of the NoMAD questionnaire in March, 2016. Analysis was based on 1032
completed surveys. Descriptive and univariate analyses were conducted. Multivariate multinomial regressions were
used to quantify the associations between five NoMAD items representing the four Normalization Process Theory
constructs (coherence, cognitive participation, collective action and reflexive monitoring).

Results: More than 75% of respondents indicated that neither sufficient training nor resources (collective action)
had been made available to them for the implementation of Lean. Compared to other providers, nurses were more
likely to report that Lean increased their workload. Significant differences in responses were evident between:
leaders vs. direct care providers; nurses vs. other health professionals; and providers who reported increased
workload as a result of Lean vs. those who did not. There were no associations between responses to normalization
construct proxy items and: completion of introductory Lean training; participation in Lean activities; age group;
years of professional experience; or employment status (full-time or part-time). Lean leader training was positively
associated with proxy items reflecting coherence, cognitive participation and reflexive monitoring.

Conclusions: From the perspectives of the cross-section of health care professionals responding to this survey,
major gaps remain in embedding Lean into healthcare. Strategies that address the challenges faced by nurses and
direct care providers, in particular, are needed if intended goals are to be achieved.
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Background
The province-wide introduction of Lean as a strategy to
improve health care quality and promote patient-
centredness was initially launched by the Government of
Saskatchewan of Canada in 2012 [1]. Lean refers to a set
of operating philosophies, tools and activities that help to
create maximum value for patients by reducing sources of
waste in a process [2, 3].This large scale transformation
was aimed at effecting coordinated, system-wide change
affecting multiple organizations and care providers [4]. In
keeping with recommendations that active implementa-
tion strategies are essential to producing a coherent and
multilevel approach to health care transformation [5–8],
significant investments in implementation were directed
towards training initiatives, particularly at the senior lead-
ership level. Initial implementation of Lean was delivered
through a paid consultant and later transitioned to local
leadership. More than 1000 projects [1] have been under-
taken throughout the publicly-funded health regions in
this province of 1.1 million people and the government
re-confirmed its commitment to support the ongoing use
of Lean in its 2016 strategic plan [1].
Because Lean is a “high-touch, high-maintenance

enterprise” [9, 10], the costs of implementation are
high. Estimates of the investment by the provincial
government in Lean since 2010 are in excess of
$44 million dollars [11], contributing to the
politicization of this quality improvement strategy
[12] in a setting where public tax revenues fund the
health care system. The Provincial Auditor has noted
the absence of evaluation on the outcomes of Lean
implementation [13], although the government re-
ported that the initial outcomes of Lean implementa-
tion have been promising. Evidence supporting the
use of Lean in health care, however, is weak, with a
recent systematic review [14] concluding that Lean
interventions: were not associated with patient satis-
faction or health outcomes; were negatively associ-
ated with financial costs and worker satisfaction; and
had potential but inconsistent benefits for safety and
patient flow.
Achieving the stated goals of Lean implementation to

improve health care quality and promote patient-
centredness is contingent upon health care professionals
working individually and collectively to embed this new
strategy into their organizational and professional con-
texts [15]. Given the lack of consensus about how to
measure the success of complex interventions in general
[15, 16], Normalization Process Theory (NPT) [17] offers
an approach to understanding the complex influences
that make innovations such as the introduction of Lean
“workable” in practice settings [18, 19]. The overall aim
of this study was to examine the extent to which Lean
has become embedded within health care after four

years of implementation using an online survey of li-
censed health care providers. The objectives of the study
were to: a) evaluate the implementation processes asso-
ciated with Lean implementation in the Saskatchewan
health care system from the perspectives of health care
professionals; and b) identify demographic, training and
role variables associated with normalization of Lean.
Although there is a substantial literature relating to im-

plementation of complex interventions in service organiza-
tions, understanding the ways in which large-scale
transformations are embedded and integrated into evolving
and diverse practice settings remains a challenge.8

Normalization Process Theory (NPT) [17] is one approach
to better understanding the work required at individual and
collective levels to implement complex interventions. NPT
addresses the generative processes that underpin: a)
implementation (bringing practices into action); b)
embedding (when practices are routinely embedded into
the everyday work of individuals and groups); and c)
integration (when practices are reproduced and sustained
within the social matrices of an organization). Four core
constructs have been identified that represent the different
kinds of work people and organizations do to implement a
new practice such as Lean; each construct is comprised of
four distinct components (Additional file 1: Table S1).
According to the NPT model, the organizing struc-

tures and social norms of practice environments
influence the way in which new practices are accom-
modated and directly affect the organizing factors of
a practice, while the group process and conventions
affect the way in which a practice is produced and
reproduced in actual patterns of interpersonal behav-
ior [17]. Organizing structure and social norms, to-
gether with group processes and conventions, affect
perceptions of coherence (the meaningful qualities of
a practices) of an intervention to those involved in
implementation. Coherence affects and is affected by
cognitive participation (the enrolment and engage-
ment of individuals and groups), which has a recip-
rocal relationship with the practices already existing
(collective action). Reflexive monitoring refers to the
ways a practice is understood and assessed by those
involved. This understanding and assessment serves
to modify both organizing structures and social
norms as well as group processes and conventions.
A substantial body of evidence supports NPT as a

means of explaining processes associated with imple-
mentation of complex interventions ranging from tel-
ecare and e-health [20, 21] to maternity services [22]
to management of depression [23, 24]. Recently, the
NoMAD instrument was developed to operationalize
and measure the core constructs of NPT with the in-
tent that this tool could be customized for a wide
range of purposes and across different settings [15].
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Methods
Ethics and consent
A cross-sectional, online survey design was used. The
questionnaire was administered during the month of
March, 2016 for a period of 30 days. Ethical approval
(BEH 13–294) was obtained from the University of Sas-
katchewan. Consent to participate was implied by com-
pletion of the survey.

Measures
The NoMAD tool is a 23 item instrument using a 5-
point Likert scale developed to assess healthcare profes-
sionals’ perspectives on the processes related to imple-
ment complex interventions in practice [15]. Surveys are
amongst the methods that can be appropriately
employed to study the process of improvement initia-
tives [25]. Given that the development and testing of
tools designed to evaluate the processes involved in
quality improvement initiatives such as Lean remains an
emerging focus of research [25], the decision to use the
NoMAD was made on the basis of this conceptual fit of
this tool with the overall objectives of this study.
Descriptive analysis and psychometric testing of the
NoMAD was recently undertaken by the scale authors
using 831 completed questionnaires, with confirmatory
factor analysis demonstrating the model achieved an ac-
ceptable fit (personal communication, T. Finch, September
2017). Construct validity of the four NPT constructs was
supported with internal consistencies ranging from 0.65
(reflexive monitoring) to 0.81 (cognitive participation.
The NoMAD Survey core constructs and components

are detailed in Additional file 1: Table S1. Adaptations to
the survey were made by the team to reflect the local
context and nature of intervention. Because the original
item “I will continue to support [the intervention]” im-
plied that providers, in fact, were supportive, and this
had not been established, the following revision was
used: “I support the use of Lean in health care”. Another
adaptation was made to the original item “I have confi-
dence in other people’s ability to use [the intervention]”.
Given that we were uncertain about the extent to which
Lean practices were actually being implemented in prac-
tice by the range of practitioners we planned to survey,
this item was modified to read: “I am confident in the
skills of people leading the use of Lean”. Finally, the
original item worded “I am aware of reports about the
effects of [the intervention]” was revised to ask about
the outcomes, rather than the effects, of Lean. The
remaining 20 items were used directly from the original
tool.
At the beginning of the questionnaire, definitions of

Lean principles and activities were included to orient
and ensure respondents were able to distinguish the
intervention from others that may have been occurring

in their workplaces. To ensure the definitions reflected
the nature of Lean as implemented within the province,
the following definitions were identified in consultation
with the provincial Health Quality Council (personal
communication, T. Verrall, February 2016), the agency
responsible for coordinating Lean implementation in the
province during the period 2013–15. Lean principles
were defined as: a dedication to continuous improve-
ment; focus on eliminating waste; improving the flow of
patient; providers and supplies; and ensuring all pro-
cesses add value to the customer. Problems are identi-
fied and addressed by front line members as Lean
suggests that the people doing the work are best suited
to solving the problem. An extensive list of Lean
activities included activities such as Daily Visual
Management, Wall Walks, and Rapid Process Improvement
Workshops (RPIW).
Respondents were initially asked to identify their level

of familiarity with these Lean principles and activities on
a 1–10 Likert-type scale and to identify the types of Lean
training received. Respondents identified the types of
Lean activities they had participated in as health care
providers, the duration to which they had been exposed
to Lean and the extent to which implementation of Lean
had affected their perceived workload. Key demographic
and professional characteristics were included based
upon our previous work with Lean and health care pro-
fessionals [26, 27].

Population and sample
Health care providers registered with professional licens-
ing bodies throughout the province were invited to par-
ticipate in the online survey. Application to conduct the
survey with members was approved by the following
licensing bodies: the Saskatchewan Registered Nurses
Association (n = 10,000 with 4800 opting into receiving
any surveys); the Saskatchewan Association of Licensed
Practical Nurses (n = 3400); the Registered Psychiatric
Nurses of Saskatchewan (n = 879); the Saskatchewan
College of Physiotherapists (n = 600); the Saskatchewan
College of Pharmacy Professionals (n = 264 hospital-based
pharmacists); the Saskatchewan Medical Association (n =
2144); and the Saskatchewan Dietitians Association (n =
355). Several other professional associations with fewer
members did not have the resources to participate in the
survey. Given that it was not possible to ascertain a priori
which professionals may have been using Lean in their
practices and thus target the sample only to those pro-
viders involved with Lean, the decision was made to sur-
vey all members, with the exception of pharmacists who
could be identified as practicing in a hospital setting and
thus were exposed to Lean implementation. The medical
association provided a link to the survey in their bi-weekly
newsletters, while the remaining licensing bodies sent a
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personal email to members containing a link to the
survey.

Process
In collaboration with the Social Science Research
Laboratory at the University of Saskatchewan, the online
questionnaire was pilot-tested with 10 professionals
representing the disciplines included in the survey.
Minor editorial revisions were made to the question-
naire, which was hosted by Qualtrics™ and was available
for 30 days. Reminder emails and announcements were
sent 2 weeks following the initial invitations.

Statistical analysis
Statistical analyses were conducted using SAS/STAT®
software, Version 9.4 of the SAS System for Windows.
Frequencies were computed for all variables and pre-
sented as observed/total and percentage. Responses to
the main survey items were collapsed for clarity of
interpretation into three categories: Agree (strongly
agree or agree), Neutral (neither agree nor disagree),
and Disagree (strongly disagree or disagree). We sum-
marized responses of Nurses (who comprise the lar-
gest occupational category of health care providers)
and compared them to the responses of other Health
Professionals using chi-square tests to examine differ-
ences between the two groups.
In order to identify demographic, training and role

variables associated with normalization of Lean, five
items from the survey were selected by the research
team on the basis of conceptual importance as outcome
variables to represent each of the NPT constructs [14].
These items were: “I can see the potential value of Lean
for my work” (Coherence item reflecting internalization);
“I support the use of Lean in health care” (Cognitive Par-
ticipation item reflecting activation); “Sufficient training
is provided to enable health care providers to implement
Lean in health care” (Collective Action item reflecting
skillset workability); “Sufficient resources are available to
support the implementation of Lean in health care”
(Collective Action item reflecting contextual integra-
tion); and “The people I work with believe that Lean is
worthwhile” (Reflexive Monitoring item reflecting com-
munal appraisal).
Univariate analyses were conducted to determine sim-

ple associations. Multinomial logistic regression was
used to investigate the relationships between the multi-
variable relationships between the five variables selected
as measures of Lean normalization and variables repre-
senting respondents’ professional and personal charac-
teristics, their Lean-related training, and the extent of
experience with Lean events. Descriptive analyses were
performed to ensure all assumptions underlying the use
of multinomial regression were met. The strength of

associations was measured based on the Odds Ratio (O-
R). The sensitivity of estimated O-R was assessed using
bootstrap analysis and 95% percentile confidence inter-
vals (CI) of the estimates were computed from 5000
bootstrap sample. We also reported model-based ad-
justed p-value for each estimate; adjustment was made
following Benjamini and Hochberg [28].

Results
A total of 1378 health care providers completed the sur-
vey. Response rate by professional group is reported in
Additional file 2: Table S2. Because there were only 35
physician responses, the decision was made to exclude
their responses from the analysis. Participants’ profes-
sion was not disclosed in 308 surveys, of which 299 had
at least 25% missing values to the NoMAD items, leav-
ing nine surveys to enter the study. These nine subjects,
along with three more with similar level of missing re-
sponses, were excluded from the analysis. On the basis
of similarities in role, the various classifications of nurses
were combined into one category (Nursing), while the
remaining providers were aggregated into a second cat-
egory labelled health professionals (HP). Responses were
retained for: 734 nurses (395 Registered Nurses; 314
Licensed Practical Nurses; 25 Registered Psychiatric
Nurses) and 298 Health Professionals (44 Registered
Dietitians; 67 Physiotherapists; 56 Occupational Therapists;
131 Pharmacists). Details of the sample selection process
has been summarized in a flow-diagram in Fig. 1.
Reflecting the composition of the healthcare workforce

in this province [29], most respondents were female and
direct care providers. Nurse respondents were older, less
likely to work full-time and more likely to work in acute
care settings than HPs. There were no significant differ-
ences between nurses and HPs in terms of years of ex-
perience, primary role or geographic location, with
respondents from settings outside of the large urban
centers being well-represented (44.1%). A full descrip-
tion of respondent characteristics is located in Table 1.
In terms of Lean familiarity, integration and the im-

pact on workload (Table 2), wide variability was reported
within both groups. While approximately two-thirds of
respondents reported no, little or moderate familiarity
with Lean principles and activities, 32.6% self-rated their
familiarity as substantial or complete. Lean was not cur-
rently a part of their work for more than one-third of re-
spondents, and 32% of nurses and 26% of HPS believed
that Lean was likely to become part of their normal
work in the future. Significantly different (p < 0.0001)
impacts on workload were reported by nurses and HPs,
with 75% of nurses and 42% of HPs reporting that Lean
had increased their workload.
Participation in Lean training and activities is reported

in Table 3. No significant differences in Lean training
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were noted between nurses and HPs. While the majority
of respondents had attended an introductory session
(Kaizen Basics), 17.5% reported they had received no
training at all in Lean principles or activities. A separate
cross-tabulation (not shown) to examine possible collin-
earity between reporting a primary work role as a senior

or front-line leader and completion of Lean leadership
training indicated that close to 70% of leaders had not re-
ceived this specialized training. The majority of respon-
dents (91%) had participated in at least one Lean activity.
The Lean activity most frequently reported by respon-
dents was the Visibility Wall/Wall Walk (71–73%).

Fig. 1 Flow Diagram of Survey Responses

Table 1 Characteristics of Respondents

Nursing (n = 734) Health Professionals (n = 298) P-value

Sex 0.0001

Female 683 (94.7) 242 (82.3)

Male 38 (5.3) 52 (17.7)

Age Category 0.0001

< 30 years 98 (14.1) 61 (21.4)

31–45 years 277 (39.7) 136 (47.7)

> 45 years 322 (46.2) 88 (30.9)

Employment Status 0.0001

Full-time 456 (62.1) 235 (78.9)

Part-time 207 (28.2) 55 (18.5)

Casual 71 (9.7) 8 (2.7)

Years of Experience 0.37

0–5 years 139 (19.0) 71 (23.8)

6–10 years 137 (18.7) 54 (18.1)

11–15 years 109 (14.9) 40 (13.4)

> 15 years 348 (47.5) 133 (44.6)

Primary Role 0.03

Direct Care 603 (82.2) 222 (75.0)

Leadership 76 (10.4) 46 (15.5)

Other 55 (7.5) 28 (9.5)

Practice Setting 0.0001

Acute care 392 (53.9) 126 (42.9)

Long-term care 123 (16.9) 22 (7.5)

Other 213 (29.3) 146 (49.7)

Health Region 0.34

Urban 408 (55.9) 174 (59.2)

Small Urban/Rural/Remote 322 (44.1) 120 (40.8)
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Additional file 3 Table S3 displays responses to the
NoMAD construct items. Because further psychometric
testing is still required on subscale and cumulative
scores, items are reported individually under the con-
structs and not tallied. Significant differences (p < 0.05
or greater) in responses were noted between nurses and
HPs on 13 of the 20 items, with nurses displaying less
propensity towards normalization in all cases.
Results for the multivariate multinomial regression

models for each of the five selected outcome variables are
reported in Tables 4, 5, 6, 7 and 8. Professional character-
istics were significantly associated with agreement with
the NPT items used as measures of Lean normalization.
Having a leadership role, compared to a direct care role,
was one of the strongest predictor variables for the cogni-
tive participation, coherence, and reflexive monitoring
models. Respondents in leadership roles were significantly
more likely to agree than direct care providers with the
following survey items: I support the use of Lean in health
care (O.R. = 10.29, 95% C.I. 5.65–24.7), I can see the
potential value of Lean for my work (O.R = 7.83, 95% C.I.
4.29–17.8) and that the people they worked with believed
Lean was worthwhile (O.R. = 4.33, 95% C.I. 2.24–9.74).
There were no statistically significant differences between
those in a leadership role and those in direct care in terms
of responses to the sufficient training or sufficient re-
sources (collective action) items.
Professional designation as an HP, in contrast to being

a nurse, was also associated with agreement responses to
items representing cognitive participation, coherence,

reflexive monitoring and collective action (training). HPs
were significantly more likely than nurses to support the
use of Lean in health care (O.R. =4.11, 95% C.I. 2.70–7.
20); to see the potential value of Lean for their work (O.R.
=2.57, 95% C.I. 1.73–4.12); to indicate that the people they
worked with believe that Lean is worthwhile (O.R. =2.06,
95% C.I. 1.21–3.96); and to believe sufficient training had
been provided (O.R. =1.57, 95% CI 1.02–2.45). No differ-
ences were identified between HPs and nurses in terms of
the sufficiency of resources.
In terms of personal and contextual characteristics, in-

creased workload was strongly associated with weaker
normalization across all five models. The associations
were particularly negative between somewhat increased
workload (O.R. =0.19, 95% C.I. 0.11–0.29) or substan-
tially increased workload and support for the use of Lean
(O.R. = 0.05, 95% C.I 0.02–0.09). There were no signifi-
cant associations between age group, years of profes-
sional experience, or employment status and any of the
NPT outcome items. Weak but significant associations
were noted between several normalization outcomes
and: a) practice location (urban vs. rural/remote); and b)
employment in long-term care.
Lean Leader training, which focused on Lean tools and

methods, was positively associated with all normalization
outcomes, except for the provision of sufficient re-
sources. Compared to those without Lean Leader train-
ing, respondents with leadership training were more
likely to agree that: the people I work with believe Lean
is worthwhile (O.R. =5.21, 95% CI = 2.03–13.40); I can see

Table 2 Lean Familiarity, Integration and Impact on Workload

Nursing
(n = 734)

Health Professionals
(n = 298)

P-value

Familiarity with Lean principles and/or activities 0.0001

None or little (1–4) 217 (29.6) 58 (19.5)

Somewhat (5–7) 260 (35.4) 150 (50.3)

Substantial or complete (8–11) 257 (35.0) 90 (30.2)

Currently normal part of work 0.18

Not at all or very little (1–3) 251 (34.2) 112 (37.6)

Somewhat (4–5) 235 (32.0) 78 (26.2)

Completely (6–11) 248 (33.8) 108 (36.2)

Will become normal part of work 0.005

Unlikely (1–2) 227 (31.0) 70 (23.7)

Somewhat likely (3–5) 275 (37.6) 103 (34.8)

Very likely (6–11) 230 (31.4) 123 (41.6)

Impact of Lean on Workload 0.0001

No impact 123 (16.8) 141 (47.6)

Increased somewhat 328 (44.8) 82 (27.7)

Increased substantially 221 (30.2) 42 (14.2)

Decreased somewhat or substantially 61 (8.3) 31 (10.5)
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the potential value of Lean for my work (O.R. =3.72, 95% CI
= 1.53–18.70); and I support the use of Lean (O.R. = 3.45,
95% CI = 1.24–14.90). Compared to those with any type of
training, respondents with no training were much less
likely to support the use of Lean in health care (O.R
= 0.28, 95% CI = 0.10–0.77), but did not differ from
those with training in terms of agreement with the
other items. Neither completion of Kaizen Basics
training nor participation in Lean activities were asso-
ciated with any of the outcome items.

Discussion
More than four years after the ambitious and costly launch
of Lean as a province-wide strategy to improve health care
quality and promote patient-centredness within healthcare
in Saskatchewan, the findings of our survey reveal that
major gaps remain in embedding the principles and activ-
ities of Lean into everyday health care practice, particularly
among nurses and direct care providers. Assessing imple-
mentation processes of initiatives such as Lean that are

ongoing can serve to target issues that require additional
support and attention.
Significant differences in responses were evident be-

tween: leaders vs. direct care providers; nurses vs. other
health professionals; and providers who reported in-
creased workload as a result of Lean vs. those who did
not. Respondents in leadership positions were much
more likely to view the implementation and benefits of
Lean in a positive manner than were direct care pro-
viders. More than 75% of respondents indicated that nei-
ther sufficient training nor resources (collective action)
had been made available to them for the implementation
of Lean. Compared to other health care providers,
nurses were more likely to report that Lean increased
their workload.
The importance of strong leadership in effecting the cul-

tural changes needed for major health reform has been
well-recognized [30]. A wide gulf between the perspectives
of leaders and direct care providers was apparent, however,
with respect to the constructs of coherence, cognitive par-
ticipation and reflexive monitoring. Based on the premise

Table 3 Participation in Lean Training and Activities

Nursing
(n = 734)

Health Professionals
(n = 298)

P-value

Lean Training (%)

Kaizen Basics 556 (75.9) 232 (77.9) 0.49

Lean Leadership Certification 37 (5.1) 21 (7.1) 0.21

Other Lean training 74 (10.1) 40 (13.4) 0.12

No Training 124 (16.9) 57 (19.1) 0.40

Participation in Lean Events

Visibility Walls/Wall walks 538 (73.4) 212 (71.1) 0.46

Daily Visual Management (Huddles) 415 (56.6) 175 (58.7) 0.54

5S 347 (47.3) 132 (44.3) 0.37

Kanban 265 (36.2) 65 (21.8) 0.0001

RPIW 189 (25.8) 97 (32.6) 0.03

Mistake Proofing 116 (15.8) 46 (15.4) 0.88

3P 98 (13.4) 40 (13.4) 0.98

Other 148 (20.2) 77 (25.8) 0.05

No Participation 84 (11.4) 58 (19.5) 0.001

First Exposure to Lean Training, activities or principles 0.05

< 1 year ago 26 (3.6) 21 (7.2)

About 1 year ago 68 (9.3) 22 (7.5)

About 2 years ago 200 (27.3) 70 (23.9)

3 or more years ago 439 (59.9) 180 (61.4)

Impact of Lean on Workload 0.0001

No impact 123 (16.8) 141 (47.6)

Increased somewhat 328 (44.8) 82 (27.7)

Increased substantially 221 (30.2) 42 (14.2)

Decreased somewhat or substantially 61 (8.3) 31 (10.5)

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 7 of 22



Ta
b
le

4
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
oh

er
en

ce
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

Ic
an

se
e
th
e
po

te
nt
ia
lv
al
ue

of
Le
an

fo
r
m
y
w
or
k

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Pr
of
es
si
on

N
ur
si
ng

1.
0

–
–

1.
0

–
–

H
ea
lth

C
ar
e

2.
15

(1
.3
8,
3.
49
)

0.
00
4

2.
57

(1
.7
3,
4.
12
)

0.
00
1

A
ge

gr
ou

p

≤
30

ye
ar
s

1.
0

–
–

1.
0

–
–

31
–4
5
ye
ar
s

0.
76

(0
.3
5
1.
55
)

0.
68

1.
23

(0
.6
1,
2.
51
)

0.
77

>
45

ye
ar
s

0.
91

(0
.3
8,
2.
08
)

0.
95

1.
17

(0
.4
9,
2.
75
)

0.
88

Em
pl
oy
m
en

t
St
at
us

Fu
ll-
Ti
m
e

1.
0

–
–

1.
0

–
–

Pa
rt
-T
im

e/
C
as
ua
l

0.
81

(0
.5
3,
1.
23
)

0.
49

0.
87

(0
.5
7,
1.
30
)

0.
74

Ye
ar
s
of

ex
pe

rie
nc
e

0–
5
ye
ar
s

1.
0

–
–

1.
0

–
–

6–
10

ye
ar
s

1.
00

(0
.4
8,
2.
02
)

0.
92

0.
67

(0
.3
2,
1.
33
)

0.
44

11
–1
5
ye
ar
s

1.
12

(0
.5
1,
2.
61
)

0.
99

0.
65

(0
.3
1,
1.
38
)

0.
26

15
+
ye
ar
s

1.
05

(0
.4
9,
2.
40
)

0.
99

0.
56

(0
.2
5,
1.
18
)

0.
44

Pr
im

ar
y
Ro

le

D
ire
ct

C
ar
e

1.
0

–
–

1.
0

–
–

Le
ad
er
sh
ip

2.
58

(1
.1
4,
6.
17
)

0.
06

7.
83

(4
.2
9,
17
.8
)

0.
00
1

O
th
er

2.
39

(1
.2
0,
5.
12
)

0.
05

1.
77

(0
.9
1,
3.
65
)

0.
26

Pr
ac
tic
e
Se
tt
in
g

A
cu
te

1.
0

–
–

1.
0

–
–

Lo
ng

-t
er
m

C
ar
e

1.
44

(0
.8
1,
2.
53
)

0.
41

1.
31

(0
.7
5,
2.
27
)

0.
54

O
th
er

1.
30

(0
.8
4,
2.
06
)

0.
44

1.
01

(0
.6
5,
1.
56
)

0.
99

Lo
ca
tio

n

U
rb
an

1.
0

–
–

1.
0

–
–

Ru
ra
l/R

em
ot
e

1.
23

(0
.8
4,
1.
84
)

0.
47

1.
71

(1
.1
9,
2.
57
)

0.
03

Fa
m
ili
ar
ity

w
ith

Le
an

C
om

pl
et
e

1.
0

–
–

1.
0

–
–

So
m
ew

ha
t

1.
85

(1
.2
1,
3.
03
)

0.
03

0.
77

(0
.5
0,
1.
15
)

0.
41

Tr
ai
ni
ng

N
on

e
4.
34

(1
.6
8,
30
.7
)

0.
05

0.
49

(0
.1
7,
2.
00
)

0.
23

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 8 of 22



Ta
b
le

4
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
oh

er
en

ce
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

(C
on

tin
ue
d)

Ic
an

se
e
th
e
po

te
nt
ia
lv
al
ue

of
Le
an

fo
r
m
y
w
or
k

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Ka
iz
en

Ba
si
cs

3.
10

(1
.2
4,
19
.1
)

0.
15

0.
81

(0
.3
5,
1.
84
)

0.
77

Le
ad
er
sh
ip

3.
11

(0
.6
4,
17
.8
)

0.
26

3.
72

(1
.5
3,
18
.7
)

0.
08

Pa
rt
ic
ip
at
io
n

N
on

e
(v
s.
an
y)

1.
32

(0
.6
3,
2.
56
)

0.
54

0.
98

(0
.4
4,
2.
20
)

0.
21

Vi
si
bi
lit
y
w
al
l

1.
14

(0
.6
6,
2.
10
)

0.
99

1.
46

(0
.8
9,
2.
63
)

0.
88

5S
1.
02

(0
.6
6,
1.
54
)

0.
88

1.
08

(0
.7
1,
1.
66
)

0.
32

RP
IW

1.
21

(0
.7
6,
2.
06
)

0.
77

1.
41

(0
.9
6,
2.
42
)

0.
99

Im
pa
ct

of
Le
an

on
W
or
kl
oa
d

N
o
im

pa
ct
/D
ec
re
as
ed

1.
0

–
–

1.
0

–
–

In
cr
ea
se
d
so
m
ew

ha
t

0.
62

(0
.3
8,
0.
97
)

0.
12

0.
33

(0
.2
1,
0.
49
)

0.
00
1

In
cr
ea
se
d
su
bs
ta
nt
ia
lly

0.
39

(0
.2
2,
0.
63
)

0.
00
2

0.
08

(0
.0
4,
0.
13
)

0.
00
1

Fi
rs
t
Ex
po

su
re

to
Le
an

A
bo

ut
2
ye
ar
s
ag
o

1.
0

–
1.
0

–
–

3
or

m
or
e
ye
ar
s
ag
o

0.
93

(0
.6
2,
1.
40
)

0.
88

0.
97

(0
.6
5,
1.
45
)

0.
99

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 9 of 22



Ta
b
le

5
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
og

ni
tiv
e
Pa
rt
ic
ip
at
io
n
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

Is
up

po
rt
th
e
us
e
of

Le
an

in
he

al
th

ca
re

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Pr
of
es
si
on

N
ur
si
ng

1.
0

–
–

1.
0

–
–

H
ea
lth

C
ar
e

2.
53

(1
.6
9,
3.
98
)

0.
00
01

4.
11

(2
.7
0,
7.
20
)

0.
00
01

A
ge

gr
ou

p

≤
30

ye
ar
s

1.
0

–
–

1.
0

–
–

31
–4
5
ye
ar
s

1.
55

(0
.8
4,
2.
99
)

0.
37

1.
82

(0
.8
5,
3.
98
)

0.
37

>
45

ye
ar
s

1.
99

(0
.9
5,
4.
49
)

0.
21

2.
15

(0
.8
7,
5.
71
)

0.
32

Em
pl
oy
m
en

t
St
at
us

Fu
ll-
Ti
m
e

1.
0

–
–

1.
0

–
–

Pa
rt
-T
im

e/
C
as
ua
l

1.
07

(0
.7
2,
1.
57
)

0.
84

0.
96

(0
.5
9,
1.
55
)

0.
94

Ye
ar
s
of

ex
pe

rie
nc
e

0–
5
ye
ar
s

1.
0

–
–

1.
0

–
–

6–
10

ye
ar
s

0.
71

(0
.3
7,
1.
30
)

0.
58

0.
77

(0
.3
5,
1.
63
)

0.
72

11
–1
5
ye
ar
s

0.
73

(0
.3
6,
1.
51
)

0.
21

0.
79

(0
.3
3,
1.
82
)

0.
54

15
+
ye
ar
s

0.
52

(0
.2
4,
1.
04
)

0.
49

0.
66

(0
.2
8,
1.
54
)

0.
69

Pr
im

ar
y
Ro

le

D
ire
ct

C
ar
e

1.
0

–
–

1.
0

–
–

Le
ad
er
sh
ip

2.
05

(0
.9
0,
4.
67
)

0.
21

10
.2
9

(5
.6
5,
24
.7
)

0.
00
01

O
th
er

1.
30

(0
.6
1,
2.
66
)

0.
60

1.
46

(0
.7
1,
3.
06
)

0.
53

Pr
ac
tic
e
Se
tt
in
g

A
cu
te

1.
0

–
–

1.
0

–
–

Lo
ng

-t
er
m

C
ar
e

1.
17

(0
.6
6,
2.
03
)

0.
72

2.
44

(1
.3
6,
4.
68
)

0.
02

O
th
er

1.
19

(0
.7
7,
1.
82
)

0.
60

1.
09

(0
.6
5,
1.
82
)

0.
84

Lo
ca
tio

n

U
rb
an

1.
0

–
–

1.
0

–
–

Ru
ra
l/R

em
ot
e

1.
29

(0
.9
0,
1.
88
)

0.
37

1.
89

(1
.2
5,
2.
99
)

0.
02

Fa
m
ili
ar
ity

w
ith

Le
an

C
om

pl
et
e

1.
0

–
–

1.
0

–
–

So
m
ew

ha
t

1.
20

(0
.8
0,
1.
85
)

0.
59

0.
59

(0
.3
6,
0.
93
)

0.
08

Tr
ai
ni
ng

N
on

e
0.
92

(0
.3
9,
2.
54
)

0.
96

0.
28

(0
.0
9,
0.
68
)

0.
05

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 10 of 22



Ta
b
le

5
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
og

ni
tiv
e
Pa
rt
ic
ip
at
io
n
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

(C
on

tin
ue
d)

Is
up

po
rt
th
e
us
e
of

Le
an

in
he

al
th

ca
re

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Ka
iz
en

Ba
si
cs

0.
73

(0
.3
1,
1.
85
)

0.
60

0.
54

(0
.2
2,
1.
21
)

0.
37

Le
ad
er
sh
ip

0.
92

(1
.4
7,
4.
15
)

0.
94

3.
45

(1
.2
4,
14
.9
)

0.
08

Pa
rt
ic
ip
at
io
n

N
on

e
(v
s.
an
y)

1.
63

(0
.8
3,
3.
46
)

0.
94

0.
72

(0
.2
9,
1.
70
)

0.
49

Vi
si
bi
lit
y
w
al
l

1.
55

(0
.9
8,
3.
09
)

0.
96

1.
31

(0
.7
5,
2.
57
)

0.
98

5S
1.
05

(0
.6
8,
1.
54
)

0.
21

1.
00

(0
.6
1,
1.
63
)

0.
54

RP
IW

1.
03

(0
.6
6,
1.
65
)

0.
37

1.
33

(0
.7
7,
2.
26
)

0.
60

Im
pa
ct

of
Le
an

on
W
or
kl
oa
d

N
o
im

pa
ct
/D
ec
re
as
ed

1.
0

–
–

1.
0

–
–

In
cr
ea
se
d
so
m
ew

ha
t

0.
61

(0
.3
9,
0.
96
)

0.
60

0.
19

(0
.1
1,
0.
29
)

0.
08

In
cr
ea
se
d
su
bs
ta
nt
ia
lly

0.
26

(0
.1
4,
0.
41
)

0.
00
01

0.
05

(0
.0
2,
0.
09
)

0.
00
01

Fi
rs
t
Ex
po

su
re

to
Le
an

A
bo

ut
2
ye
ar
s
ag
o

1.
0

1.
0

3
or

m
or
e
ye
ar
s
ag
o

0.
79

(0
.5
3,
1.
15
)

0.
40

0.
76

(0
.4
8,
1.
17
)

0.
40

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 11 of 22



Ta
b
le

6
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
ol
le
ct
iv
e
A
ct
io
n
(T
ra
in
in
g)

Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

Su
ffi
ci
en

t
tr
ai
ni
ng

is
pr
ov
id
ed

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Pr
of
es
si
on

N
ur
si
ng

1.
0

–
–

1.
0

–
–

H
ea
lth

C
ar
e

2.
00

(1
.3
7,
30
3)

0.
01

1.
57

(1
.0
2,
2.
45
)

0.
23

A
ge

gr
ou

p

≤
30

ye
ar
s

1.
0

–
–

1.
0

–
–

31
–4
5
ye
ar
s

1.
23

(0
.6
6,
2.
29
)

0.
75

0.
99

(0
.4
7,
2.
11
)

0.
99

>
45

ye
ar
s

1.
14

(0
.5
4,
2.
37
)

0.
85

0.
66

(0
.2
6,
1.
63
)

0.
64

Em
pl
oy
m
en

t
St
at
us

Fu
ll-
Ti
m
e

1.
0

–
–

1.
0

–
–

Pa
rt
-T
im

e/
C
as
ua
l

0.
85

(0
.5
9,
1.
21
)

0.
68

1.
27

(0
.8
5,
1.
92
)

0.
53

Ye
ar
s
of

ex
pe

rie
nc
e

0–
5
ye
ar
s

1.
0

–
–

1.
0

–
–

6–
10

ye
ar
s

0.
65

(0
.3
4,
1.
18
)

0.
99

1.
13

(0
.5
4,
2.
44
)

0.
92

11
–1
5
ye
ar
s

0.
98

(0
.4
8,
1.
94
)

0.
75

1.
08

(0
.4
7,
2.
53
)

0.
42

15
+
ye
ar
s

1.
26

(0
.6
5,
2.
51
)

0.
45

1.
81

(0
.8
2,
4.
38
)

0.
85

Pr
im

ar
y
Ro

le

D
ire
ct

C
ar
e

1.
0

–
–

1.
0

–
–

Le
ad
er
sh
ip

0.
57

(0
.2
7,
1.
08
)

0.
32

1.
21

(0
.6
4,
2.
29
)

0.
75

O
th
er

0.
73

(0
.3
7,
1.
32
)

0.
64

0.
99

(0
.4
7,
1.
98
)

0.
99

Pr
ac
tic
e
Se
tt
in
g

A
cu
te

1.
0

–
–

1.
0

–
–

Lo
ng

-t
er
m

C
ar
e

1.
00

(0
.5
9,
1.
65
)

0.
99

0.
90

(0
.4
9,
1.
52
)

0.
85

O
th
er

1.
06

(0
.7
2,
1.
56
)

0.
88

0.
96

(0
.6
2,
1.
47
)

0.
92

Lo
ca
tio

n

U
rb
an

1.
0

–
–

1.
0

–
–

Ru
ra
l/R

em
ot
e

1.
27

(0
.9
1,
1.
82
)

0.
45

1.
52

(1
.0
6,
2.
23
)

0.
19

Fa
m
ili
ar
ity

w
ith

Le
an

C
om

pl
et
e

1.
0

–
–

1.
0

–
–

So
m
ew

ha
t

0.
88

(0
.5
9,
1.
28
)

0.
75

0.
39

(0
.2
6,
0.
56
)

0.
00
01

Tr
ai
ni
ng

N
on

e
1.
73

(0
.8
3,
4.
55
)

0.
45

0.
56

(0
.1
8,
1.
42
)

0.
45

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 12 of 22



Ta
b
le

6
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
ol
le
ct
iv
e
A
ct
io
n
(T
ra
in
in
g)

Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

(C
on

tin
ue
d)

Su
ffi
ci
en

t
tr
ai
ni
ng

is
pr
ov
id
ed

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Ka
iz
en

Ba
si
cs

1.
55

(0
.7
8,
3.
86
)

0.
53

1.
19

(0
.5
5,
2.
91
)

0.
83

Le
ad
er
sh
ip

1.
52

(0
.4
3,
4.
59
)

0.
72

2.
40

(1
.0
1,
7.
08
)

0.
24

Pa
rt
ic
ip
at
io
n

N
on

e
(v
s.
an
y)

1.
23

(0
.7
2,
2.
48
)

0.
82

1.
15

(0
.4
7,
0.
85
)

0.
82

Vi
si
bi
lit
y
w
al
l

0.
75

(0
.4
7,
1.
25
)

0.
83

1.
25

(0
.7
3,
2.
39
)

0.
53

5S
0.
92

(0
.6
2,
1.
34
)

0.
56

1.
28

(0
.8
6,
1.
96
)

0.
69

RP
IW

1.
06

(0
.7
3,
1.
72
)

0.
68

1.
06

(0
.7
2,
1.
76
)

0.
85

Im
pa
ct

of
Le
an

on
W
or
kl
oa
d

N
o
im

pa
ct
/D
ec
re
as
ed

1.
0

–
–

1.
0

–
–

In
cr
ea
se
d
so
m
ew

ha
t

0.
68

(0
.4
5,
0.
99
)

0.
24

0.
60

(0
.3
8,
0.
92
)

0.
17

In
cr
ea
se
d
su
bs
ta
nt
ia
lly

0.
55

(0
.3
4,
0.
85
)

0.
08

0.
36

(0
.2
0,
0.
58
)

0.
00
1

Fi
rs
t
Ex
po

su
re

to
Le
an

A
bo

ut
2
ye
ar
s
ag
o

1.
0

1.
0

3
or

m
or
e
ye
ar
s
ag
o

1.
15

(0
.8
1,
1.
63
)

0.
72

1.
42

(0
.9
8,
2.
13
)

0.
32

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 13 of 22



Ta
b
le

7
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
ol
le
ct
iv
e
A
ct
io
n
(R
es
ou

rc
es
)
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

Su
ffi
ci
en

t
re
so
ur
ce
s
ar
e
av
ai
la
bl
e

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Pr
of
es
si
on

N
ur
si
ng

1.
0

–
–

1.
0

–
–

H
ea
lth

C
ar
e

1.
67

(1
.1
5,
2.
47
)

0.
10

1.
27

(0
.8
1,
1.
97
)

0.
78

A
ge

gr
ou

p

≤
30

ye
ar
s

1.
0

–
–

1.
0

–
–

31
–4
5
ye
ar
s

1.
12

(0
.5
7,
2.
24
)

0.
98

1.
13

(0
.5
6,
2.
32
)

0.
98

>
45

ye
ar
s

0.
99

(0
.4
4,
2.
20
)

0.
98

0.
95

(0
.4
1,
2.
25
)

0.
98

Em
pl
oy
m
en

t
St
at
us

Fu
ll-
Ti
m
e

1.
0

–
–

1.
0

–
–

Pa
rt
-T
im

e/
C
as
ua
l

1.
03

(0
.7
1,
1.
48
)

0.
98

1.
15

(0
.7
5,
1.
78
)

0.
85

Ye
ar
s
of

ex
pe

rie
nc
e

0–
5
ye
ar
s

1.
0

–
–

1.
0

–
–

6–
10

ye
ar
s

1.
19

(0
.6
1,
2.
40
)

0.
85

0.
92

(0
.4
5,
1.
84
)

0.
98

11
–1
5
ye
ar
s

1.
29

(0
.6
4,
2.
74
)

0.
76

0.
88

(0
.4
0,
1.
94
)

0.
98

15
+
ye
ar
s

1.
52

(0
.7
7,
3.
22
)

0.
94

1.
10

(0
.5
3,
2.
43
)

0.
98

Pr
im

ar
y
Ro

le

D
ire
ct

C
ar
e

1.
0

–
–

1.
0

–
–

Le
ad
er
sh
ip

0.
95

(0
.4
9,
1.
73
)

0.
98

0.
98

(0
.4
9,
1.
83
)

0.
98

O
th
er

1.
52

(0
.8
1,
2.
90
)

0.
67

1.
05

(0
.4
6,
2.
20
)

0.
98

Pr
ac
tic
e
Se
tt
in
g

A
cu
te

1.
0

–
–

1.
0

–
–

Lo
ng

-t
er
m

C
ar
e

0.
84

(0
.4
9,
1.
38
)

0.
85

1.
05

(0
.5
6,
1.
83
)

0.
98

O
th
er

1.
00

(0
.6
8,
1.
47
)

0.
98

1.
10

(0
.7
0,
1.
72
)

0.
98

Lo
ca
tio

n

U
rb
an

1.
0

–
–

1.
0

–
–

Ru
ra
l/R

em
ot
e

1.
17

(0
.8
4,
1.
65
)

0.
84

1.
32

(0
.9
1,
1.
94
)

0.
60

Fa
m
ili
ar
ity

w
ith

Le
an

C
om

pl
et
e

1.
0

–
–

1.
0

–
–

So
m
ew

ha
t

0.
88

(0
.6
0,
1.
31
)

0.
85

0.
65

(0
.4
2,
0.
98
)

0.
23

Tr
ai
ni
ng N

on
e
(v
s.
an
y)

1.
33

(0
.6
5,
3.
29
)

0.
85

0.
92

(0
.3
3,
3.
03
)

0.
98

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 14 of 22



Ta
b
le

7
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
C
ol
le
ct
iv
e
A
ct
io
n
(R
es
ou

rc
es
)
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

(C
on

tin
ue
d)

Su
ffi
ci
en

t
re
so
ur
ce
s
ar
e
av
ai
la
bl
e

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Ka
iz
en

Ba
si
cs

1.
27

(0
.6
7,
3.
11
)

0.
85

1.
52

(0
.7
0,
4.
40
)

0.
78

Le
ad
er
sh
ip

1.
95

(0
.7
2,
4.
95
)

0.
60

2.
10

(0
.9
4,
5.
68
)

0.
29

Pa
rt
ic
ip
at
io
n

N
on

e
(v
s.
an
y)

1.
35

(0
.7
6,
2.
74
)

0.
28

0.
71

(0
.2
7,
1.
64
)

0.
78

Vi
si
bi
lit
y
w
al
l

0.
92

(0
.5
7,
1.
55
)

0.
85

0.
92

(0
.5
5,
1.
72
)

0.
78

5S
0.
85

(0
.5
9,
1.
29
)

0.
98

1.
26

(0
.8
6,
1.
96
)

0.
98

RP
IW

0.
65

(0
.4
0,
0.
99
)

0.
78

1.
26

(0
.8
1,
1.
96
)

0.
85

Im
pa
ct

of
Le
an

on
W
or
kl
oa
d

N
o
im

pa
ct
/D
ec
re
as
ed

1.
0

–
–

1.
0

–
–

In
cr
ea
se
d
so
m
ew

ha
t

0.
62

(0
.4
2,
0.
92
)

0.
14

0.
42

(0
.2
6,
0.
66
)

0.
00
2

In
cr
ea
se
d
su
bs
ta
nt
ia
lly

0.
46

(0
.2
8,
0.
71
)

0.
01

0.
37

(0
.2
1,
0.
59
)

0.
00
2

Fi
rs
t
Ex
po

su
re

to
Le
an

A
bo

ut
2
ye
ar
s
ag
o

1.
0

1.
0

3
or

m
or
e
ye
ar
s
ag
o

0.
99

(0
.6
9,
1.
42
)

0.
98

1.
22

(0
.8
3,
1.
85
)

0.
81

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 15 of 22



Ta
b
le

8
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
Re
fle
xi
ve

M
on

ito
rin

g
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

Th
e
pe

op
le
Iw

or
k
w
ith

be
lie
ve

th
at

Le
an

is
w
or
th
w
hi
le

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Pr
of
es
si
on

N
ur
si
ng

1.
0

–
–

1.
0

–
–

H
ea
lth

C
ar
e

2.
60

()1
.7
4,
4.
19

0.
00
02

2.
06

(1
.2
1,
3.
96
)

0.
04

A
ge

gr
ou

p

≤
30

ye
ar
s

1.
0

–
–

1.
0

–
–

31
–4
5
ye
ar
s

0.
96

(0
.4
6,
1.
97
)

0.
95

2.
33

(0
.7
1,
13
.2
)

0.
43

>
45

ye
ar
s

1.
06

(0
.4
2,
2.
62
)

0.
95

2.
62

(0
.6
9,
17
.6
)

0.
42

Em
pl
oy
m
en

t
St
at
us

Fu
ll-
Ti
m
e

1.
0

–
–

1.
0

–
–

Pa
rt
-T
im

e/
C
as
ua
l

0.
85

(0
.5
4,
1.
30
)

0.
70

0.
81

(0
.3
6,
1.
59
)

0.
80

Ye
ar
s
of

ex
pe

rie
nc
e

0–
5
ye
ar
s

1.
0

–
–

1.
0

–
–

6–
10

ye
ar
s

1.
12

(0
.5
1,
2.
37
)

0.
87

0.
92

(0
.3
1,
3.
20
)

0.
87

11
–1
5
ye
ar
s

0.
82

(0
.3
3,
1.
91
)

0.
34

0.
72

(0
.2
1,
2.
77
)

0.
95

15
+
ye
ar
s

1.
84

(0
.8
1,
4.
55
)

0.
95

0.
95

(0
.3
2,
3.
50
)

0.
95

Pr
im

ar
y
Ro

le

D
ire
ct

C
ar
e

1.
0

–
–

1.
0

–
–

Le
ad
er
sh
ip

1.
70

(0
.8
6,
3.
44
)

0.
31

4.
33

(2
.2
4,
9.
74
)

0.
00
1

O
th
er

0.
92

(0
.3
6,
2.
05
)

0.
95

3.
74

(1
.6
4,
9.
13
)

0.
01

Pr
ac
tic
e
Se
tt
in
g

A
cu
te

1.
0

–
–

1.
0

–
–

Lo
ng

-t
er
m

C
ar
e

1.
51

(0
.8
8,
2.
60
)

0.
34

1.
48

(0
.5
7,
3.
50
)

0.
61

O
th
er

1.
01

(0
.6
2,
1.
62
)

0.
96

1.
04

(0
.5
2,
2.
04
)

0.
95

Lo
ca
tio

n

U
rb
an

1.
0

–
–

1.
0

–
–

Ru
ra
l/R

em
ot
e

1.
81

(1
.2
4,
2.
82
)

0.
01

1.
33

(0
.7
5,
2.
45
)

0.
57

Fa
m
ili
ar
ity

w
ith

Le
an

C
om

pl
et
e

1.
0

–
–

1.
0

–
–

So
m
ew

ha
t

1.
20

(0
.7
7,
1.
92
)

0.
70

0.
84

(0
.4
5,
1.
52
)

0.
80

Tr
ai
ni
ng N

on
e
(v
s.
an
y)

2.
25

(0
.9
7,
6.
63
)

0.
31

0.
29

(0
.0
5,
1.
63
)

0.
31

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 16 of 22



Ta
b
le

8
M
ul
tiv
ar
ia
te

M
ul
tin

om
ia
lM

od
el
:A

dj
us
te
d
A
ss
oc
ia
tio

ns
be

tw
ee
n
Re
fle
xi
ve

M
on

ito
rin

g
Ite
m

an
d
D
em

og
ra
ph

ic
,P
er
so
na
la
nd

Pr
ac
tic
e
Va
ria
bl
es

(C
on

tin
ue
d)

Th
e
pe

op
le
Iw

or
k
w
ith

be
lie
ve

th
at

Le
an

is
w
or
th
w
hi
le

N
eu
tr
al

A
gr
ee

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

O
dd

s
Ra
tio

95
%

C
I

P-
va
lu
e

Ka
iz
en

Ba
si
cs

1.
33

(0
.6
2,
4.
02
)

0.
80

0.
54

(0
.1
8,
1.
81
)

0.
40

Le
ad
er
sh
ip

3.
80

(1
.3
2,
11
.6
)

0.
04

5.
21

(2
.3
2,
18
.8
)

0.
00
4

Pa
rt
ic
ip
at
io
n

N
on

e
(v
s.
an
y)

1.
20

(0
.5
6,
2.
41
)

0.
95

0.
75

(0
.1
2,
2.
89
)

0.
44

Vi
si
bi
lit
y
w
al
l

0.
79

(0
.4
6,
1.
40
)

0.
31

1.
07

(0
.5
6,
3.
82
)

0.
95

5S
1.
53

(0
.9
3,
2.
28
)

0.
69

1.
16

(0
.5
4,
2.
17
)

0.
87

RP
IW

0.
93

(0
.6
3
1.
71
)

0.
90

1.
50

(0
.8
2,
2.
84
)

0.
87

Im
pa
ct

of
Le
an

on
W
or
kl
oa
d

N
o
im

pa
ct
/D
ec
re
as
ed

1.
0

–
–

1.
0

–
–

nc
re
as
ed

so
m
ew

ha
t

0.
50

(0
.3
2,
0.
75
)

0.
01

0.
47

(0
.2
3,
0.
83
)

0.
04

In
cr
ea
se
d
su
bs
ta
nt
ia
lly

0.
14

(0
.0
6,
0.
24
)

0.
00
01

0.
21

(0
.0
8,
0.
42
)

0.
00
1

Fi
rs
t
Ex
po

su
re

to
Le
an

A
bo

ut
2
ye
ar
s
ag
o

1.
0

1.
0

3
or

m
or
e
ye
ar
s
ag
o

0.
73

(0
.4
8,
1.
09
)

0.
32

1.
06

(0
.5
9,
2.
05
)

0.
95

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 17 of 22



that senior leaders “are central to ensuring that Lean will
pervade the organization’s management system and [to]
provide an example of Lean principles to other personnel”
[2], major investments had been made by the Ministry of
Health to ensure that those in health leadership roles were
“committed to learning and applying Lean principles” [2].
These investments at the senior leadership level included a
rigorous certification program that included didactic and
experiential training, including leadership of Lean events,
and an opportunity to visit organizations in the U.S. that
have long experience with the use of Lean in manufacturing
and health care [31]. Given that only 30% of leaders had
Lean Leader training, the basis for the strong support
shown by leaders for Lean implementation might be better
explained by factors other than training alone. A subse-
quent paper will compare the narrative responses on the
survey between leaders and nurses to shed further light on
this finding.
Adequate training and resources are foundational to

any attempt to transform health care [32], but the ma-
jority of respondents believed these had not been suffi-
cient (Additional file 2: Table S2). Only one quarter of
all respondents believed that training had been sufficient
and 18% felt that resources had been sufficient to imple-
ment Lean. The nature and type of Lean education and
participation in Lean activities had interesting implica-
tions for the extent of normalization. The majority of re-
spondents reported attending some form of Lean
training, but only the variable of having no Lean training
at all was associated with (lack of ) support for Lean. Kai-
zen Basics training, which was originally an eight hour
introductory program (later scaled back), was intended
to provide staff with “a broad overview of Lean princi-
ples and methods, so they understand the changes tak-
ing place and have a sense of what to expect when they
are invited to participate in an improvement event” [33].
This training was attended by three quarters of respon-
dents, but we found no associations between attendance
at these sessions and the normalization outcomes exam-
ined in this study.
Participation in Lean activities was not associated with

the items representing normalization of the Lean ap-
proach, in spite of the appeal of providing “hands-on
training” as a pedagogical strategy. Our findings contrast
with those reported in a recent study examining the
introduction of Lean in primary care that noted that the
time and intensity of exposure to redesign activities was
a positive influence on acceptance by providers [34].
The anticipated benefits of the implementation of

Lean are contingent upon widespread dissemination of
the philosophy and processes throughout the entire sys-
tem, resulting in a major cultural shift that focuses on
continuous performance improvement [32]. Critical fac-
tors such as perceived lack of ownership and subcultural

diversity have been noted to derail attempts at trans-
forming culture when direct care providers are not en-
gaged [12]. As recently noted by Bohmer [35], “delivery
of care is ultimately governed by structure and process
at the ward, clinic or practice level”. Lean implementa-
tion in health care can be perceived to compromise pro-
fessional autonomy [36] and can challenge established
professional hierarchy [12], thereby promoting resistance
from key stakeholders required to enact the transform-
ation within the system. McIntosh [12] noted that the
Saskatchewan government failed to appreciate that key
factors such as nurses (and physicians) had the inde-
pendent ability to push back against this initiative in re-
sponse to top-down implementation and that Lean
“cannot be implemented in the top-down, directive man-
ner displayed to date but must accommodate other
powerful decision-makers in these sectors” [12].
Although nurses constitute the largest proportion of li-

censed health care providers in health care system and
their contributions are well-recognized to be pivotal in
ensuring patient safety and high-quality care [37], the
perspectives of nurse respondents suggest that there are
fundamental differences in the way in which Lean im-
pacts the work of nurses compared to other health pro-
fessionals, despite similarities in Lean training and
participation in activities. Nurses play many critical roles
in health care delivery, but globally share concerns about
understaffing and inadequate training and support [38].
Nurses have been found to encounter an average of 8.4
work system failures in an 8-h shift, a fact compounded
by frequent interruptions of their work [39, 40]. Nurses,
compared to physicians, have been found to have less
work autonomy, fewer professional development oppor-
tunities and fewer options for career change [41]; nurses
are considered the health professionals most exposed to
work strain that compromises their physical and psycho-
logical well-being [41, 42]. The implications of Lean for
nurses’ work, particularly for bedside nurses, requires
further thoughtful consideration. A 2014 survey con-
ducted by the Saskatchewan Union of Nurses [43] re-
ported a statistically significant negative effect of Lean
on nurse engagement, usefulness, patient care, time for
patient care, workplace issues, availability of supplies,
workload, stress and patient care. Our results lend sup-
port to the notion of a potential misalignment between
the principles and activities of Lean as it had been im-
plemented and the work of clinical nursing, which we
are currently investigating in related projects.
Our findings also point to the importance of context

in the implementation of Lean. Greater agreement with
normalization constructs was noted for non-urban re-
spondents, whose practice involves different demands
than larger urban settings and highlights again the im-
portance of context in introducing system-wide change.

Goodridge et al. BMC Health Services Research  (2018) 18:237 Page 18 of 22



Context is a critical consideration in the implementation
of large-scale interventions [44–47], with “dynamic ele-
ments of context play[ing] a powerful role in shaping
participants’ capacity and potential” [46] Complex inter-
ventions that cannot be integrated smoothly within
organizational contexts and do not prove to be workable
alongside other tasks and duties are unlikely to be nor-
malized [48]. Conversely, adaptations to organizational
contexts and tasks and duties may act to facilitate the
normalization of interventions such as Lean.
Our results highlight the importance of attending to

increased job demands that may result from new inter-
ventions. Job demands are aspects of work associated
with physical, emotional and cognitive efforts and can
translate into job stressors and burn-out if sufficient re-
sources are not available [48]. Perceived increased work-
load was the only variable to be a significant predictor of
negative responses across all five of the models. The im-
plementation of Lean was reported to have different im-
plications for the workload of individual respondents,
pointing to the need for leaders to carefully evaluate
how interventions may impact upon the workload of
their subordinates.
The use of Lean as a large-scale quality improvement

strategy has generated controversy on multiple fronts,
but evidence on outcomes of Lean implementation is
still emerging. Batalden et al. [49] have questioned the
wisdom and appropriateness of implementing quality
improvement systems such as Lean which are under-
pinned by “goods-dominated” logic systems in health
care. Improvement strategies that recognize the dynamic
environment of health care provision, where goods and
services are consumed and produced simultaneously,
may be more easily integrated into health care practice.

Limitations
While our cross-sectional survey findings include the re-
sponses of over 1000 health care professionals with a
wide range of professional roles, diverse practice settings
and geographic locations, we acknowledge the potential
for non-response bias resulting from the lower than de-
sired response rates. Because reasons for nonresponse
are not known to researchers, one strategy to assess the
effect of non-response bias is to analyze the known
demographic or organizational characteristics of the
population [50]. The demographic profile of respondents
in this survey reflects some of the key aspects of the
Canadian healthcare workforce. Eighty per cent of all
health care providers in Canada are female with an aver-
age age of 43 years [29], although the proportion of
nurses was over-represented in this survey, given that
registered nurses, licensed practical nurses and regis-
tered psychiatric nurses account for slightly more than
one-third of all Canadian health care workers [29].

Within the province of Saskatchewan, the 2011 census
indicates that one-third of the population resides in a
rural location [51], suggesting that the views of rural
health care professionals (41.4%) may have also been
over-represented.
Sampling bias was mitigated by having professional as-

sociations distribute the invitation to participate to all
members, with the exception of Registered Nurses
whose members could choose to opt out of surveys. Ac-
cording to Dillman and colleagues [52], our sample sizes
of 734 nurses out of 10,000 possible respondents and
298 HPs out of 1219 possible respondents (excluding
physicians) achieved the completed sample size neces-
sary for a ± 5% margin of error in both groups. Strategies
to maximize response rates, such as having the associa-
tions send reminders [49], were employed.
The decision to recruit professionals through their li-

censing bodies for this online survey was made con-
sciously to maintain independence of the survey from
those with vested interests in the outcomes of evalu-
ation, such as employers, government or unions. Be-
cause exposure to Lean had been widespread throughout
Saskatchewan, it was not possible to identify a priori in-
dividuals who were actually engaged in Lean implemen-
tation versus those who were not in order to better
tailor the sampling frame. Potential explanations for the
low response rate are myriad - mode of administration,
time of year, survey fatigue, email or work overload, and
perceived lack of relevance are just a few possibilities.
Surveys, as a research strategy, are recognized to be
challenged by declining response rates throughout devel-
oped countries [53]. In spite of these issues, the survey
method allowed us to hear the voices of a broad cross-
section of health providers across the province in a man-
ner other research designs would not have.
Over 300 respondents chose not to identify their pro-

fession, but went on to complete the remainder of the
survey. Their responses were not included in this ana-
lysis, but subsequent analysis is planned to compare re-
sponses between those who did and did not list their
professions. Although Lean reforms were putatively
meant as a vehicle to empower both patients and
workers [12], the highly polarized nature of the debate
surrounding Lean in health care, an atmosphere of
mistrust in health care and fear of reprisal [54] from em-
ployers may have contributed to the reluctance to iden-
tify profession on the survey. Hearing the voices and
perspectives of health care providers is essential to
authentic and sustainable transformation of health care
[55]. Creating opportunities to engage direct providers
in reform would support achievement of this large-scale
transformation.
Low rates of participation on the part of physicians

and subsequent exclusion of their perspectives on this
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topic also limits the conclusions we can draw from this
cross-sectional survey. Physicians’ lack of participation
was unfortunate, but not surprising, in a professional
group recognized to have low survey response rates [56]
and when the regulations of their professional associ-
ation did not allow for the individual email contacts that
were sent to the other groups of health care providers.
Physician leadership and engagement has been noted as
a strong lever for driving interdisciplinary work forward
[57] and are critical to the successful implementation of
health care reforms [58], making their viewpoints central
to assessment of implementation of complex interven-
tions such as Lean. Further work is needed to identify
strategies to hear the perspectives of physicians.
The outcomes for this study were selected to reflect

the extent to which Lean had been embedded in
Saskatchewan health care. While a number of survey in-
struments were evaluated for use in this study, the
NoMAD was selected on the basis of its strong concep-
tual underpinnings and relevance to our objectives. Cur-
rently undergoing psychometric assessment (T. Finch,
personal communication, September 2016), the NoMAD
requires additional evaluation to guide overall and sub-
scale scoring and interpretation. Because each of the
items was considered to have face validity and reflected
a key aspect of normalization important for assessment
in this study and because scoring directions for the
NoMAD are not yet available, the decision was made to
conduct the analyses using individual items.

Conclusions
Normalization Process Theory offered a feasible and
highly applicable model through which to assess imple-
mentation processes of the province-wide adoption of
Lean. Use of a modified NoMAD survey allowed us to
capture key elements of implementation that were of
primary interest. The findings of this project provide a
window into the perspectives of health care professionals
who are in the midst of undergoing large scale trans-
formation of a health care system and can inform future
research, practice and policy related to implementation
processes.
The implementation of Lean in Saskatchewan health

care represents an ambitious, high-investment, multi-
pronged attempt at a large-scale transformation “aimed at
coordinated, system-wide change affecting multiple orga-
nizations and care providers” [4]. Recognizing that suc-
cessful transformation is the result of constant small-scale
changes to structures and process over long periods of
time, Bohmer [35] suggests that the actual model of qual-
ity improvement (Lean or alternatives) is less important to
achieving the goals of health reform than internalized re-
petitive and consistent process. The findings of our survey
highlight that, while substantial progress has been made

in the province-wide effort to implement, embed and inte-
grate Lean into the Saskatchewan health care system over
the past few years, ongoing support and innovative imple-
mentation strategies will be required if large-scale quality
improvement initiatives are to become a routine part of
practice for health care providers across the province and
produce the intended improvements in quality and
patient-centredness.
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